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,QWURGXFWLRQ
,QWKH,&7LQGXVWU\VHUYLFHV\VWHPVSURYLGHUVGHYHORSHUVDQGLQWHJUDWRUVDVZHOODVFXVWRPHUVVKRXOGEHDZDUH
WKDWODZDQGUHJXODWLRQLQWURGXFHIXQFWLRQDODQGQRQIXQFWLRQDOFRQVWUDLQWVWKDWPXVWEHLQFOXGHGE\GHVLJQLQVLGHRI
WKHLQIRUPDWLRQV\VWHPVDQGPDLQWDLQHGGXULQJRSHUDWLRQ
,QWKHHUDRIFORXGFRPSXWLQJDQGVSHFLILFDOO\LQDSXEOLFFORXGVFHQDULRWKLVFRPSOLDQFHPDQDJHPHQWLVVXHLV
H[DFHUEDWHGEHFDXVHWKHFXVWRPHUHVVHQWLDOO\RXWVRXUFHGDWDSURFHVVLQJDQGVWRUDJHWRVHUYLFHSURYLGHUVWKDWFDQEH
XQGHUOHJLVODWLRQUHJXODWLRQQRWFRPSOLDQWZLWKWKHRQHRIWKHFXVWRPHU&XVWRPHUVXVXDOO\KDYHQRFRQWURORQWKLV
SURFHVV 0RUHRYHU VHUYLFH FRQWUDFWV DUH JHQHULF DQG QR ELODWHUDO SHUVRQDOLVDWLRQ LV DOORZHG WKH VHUYLFHV DQG
UHVRXUFHVFRXOGEHFRPSRVHGDQGSURYLVLRQHGDWUXQWLPHDQGDGDSWDWLRQDFWLRQVDUHFRQWLQXRXVO\QHHGHGWRPDQDJH
ZRUNORDG IOXFWXDWLRQV DQG FRPSRQHQW IDLOXUHV 7KHUHIRUH DUH UHTXLUHG PHWKRGRORJLHV DQG WRROV IRU RQOLQH
FRPSOLDQFHFKHFNLQJZLWKODZUHJXODWLRQDQGIRUFRQWLQXRXVV\VWHPDGDSWDWLRQDLPHGDWPDLQWDLQLQJWKHFRQIRUPLW\
WR
&RPSOLDQFHFKHFNLQJLVWULJJHUHGE\PDQ\HYHQWVIRUH[DPSOHi)VHUYLFHXSGDWHGWRDQHZHVWUHOHDVHii)FKDQJH
RIVHUYLFHWHUPVDQGFRQGLWLRQViii)ODZUHJXODWLRQFKDQJHVDQGRUXSGDWHViv)FKDQJHRIVHUYLFHFRPSRVLWLRQDQGRU
UHVRXUFHDOORFDWLRQGXHWRXWLOLW\PD[LPL]DWLRQv)REVHUYDWLRQRIWKHYLRODWLRQRIVRPHVHUYLFHOHYHOWKUHVKROGVvi)
OHDYLQJMRLQLQJRI&63VIURPWRWKHVHUYLFHPDUNHWSODFH&RQFHUQLQJFKDQJHVLQWKHODZWKHPPXVWEHSURSDJDWHG
DW UXQWLPH DQG WKLV ZLOO LPSDFW WKH VHUYLFH FRPSRVLWLRQ WKH 6/$V WKH EXVLQHVV SURFHVVHV ,Q WKH VDPH ZD\
FKDQJHVLQV\VWHPFRQILJXUDWLRQGXHWRDGDSWDWLRQDFWLRQVPXVWEHFKHFNHGDJDLQVWODZUHJXODWLRQFRPSOLDQFHDQG
FRUUHFWLYH DFWLRQV VKRXOG EH WDNHQ LQ FDVH RI LQIULQJHPHQW +RZHYHU ULJKW QRZ WKHUH DUH QR PHFKDQLVP DQG
DUFKLWHFWXUHVFDSDEOH WRFKHFNDQGDVVXUHWKHFRPSOLDQFHGXULQJWKHZKROHOLIHF\FOHRIDFORXGVHUYLFHIURPRQ
ERDUGLQJSKDVHWRLQLWLDOGHSOR\PHQWRSHUDWLRQDQGPDLQWHQDQFH7KHDUFKLWHFWXUHZHSURSRVHLVWKHILUVWWU\LQJWR
VROYHWKLVSUREOHP
$QLPSRUWDQWUROHLQODZUHJXODWLRQFRPSOLDQFHPDQDJHPHQWRIFORXGVHUYLFHVFDQEHSOD\HGE\DFORXGEURNHU
WKDWFDQZRUNDVDQLQWHUPHGLDU\LQWKHVHUYLFHSURFXUHPHQWSURFHVVDQGDVDWKLUGSDUW\FRQWUROOHUGXULQJWKHZKROH
VHUYLFHOLIHF\FOH7KHEURNHUSURYLGHVHUYLFHVWRERWKFXVWRPHUVDQG&ORXG6HUYLFH3URYLGHUV&63VIRUH[DPSOH
x 'LVFRYHU\RIODZUHJXODWLRQFRPSOLDQWVHUYLFHV
x &KHFNLQJRIFRPSOLDQFHGXULQJWKHVHUYLFHRQERDUGLQJSKDVHDQGDWUXQWLPHGXULQJVHUYLFHHYROXWLRQSKDVH
x $JJUHJDWLRQFRPSRVLWLRQRUFKHVWUDWLRQRIFORXGVHUYLFHVFRPSOLDQWZLWKOHJLVODWLRQ
x 0DQDJHPHQWRI6/$QHJRWLDWLRQ
x 0RQLWRULQJDWUXQWLPHRI6/$DQGOHJDOUXOHIXOILOOPHQWDQGDFWXDWLRQRIDGDSWDWLRQDFWLRQVWRPDLQWDLQ
FRPSOLDQFH
/HWXVFRQVLGHUIRUH[DPSOHWKHSUREOHPRISURFXUHPHQWRIJRYHUQPHQWDOFORXGVHUYLFHV WKDWKDYHIXQFWLRQDO
DQG QRQIXQFWLRQDO UHTXLUHPHQWV LPSRVHG E\ (XURSHDQ 1DWLRQDO DQG ORFDO OHJLVODWLRQ DQG UHJXODWLRQ ,Q WKLV
VFHQDULRVHH)LJDJRYHUQPHQWDJHQF\ZLOOLQJWRXVHDSXEOLFFORXGVHUYLFHFRXOGEHQHILWIURPDQLQWHUPHGLDU\D
EURNHU WKDWRIIHUV WKH VHUYLFHVPHQWLRQHGDERYH$QH[DPSOHRI VXFKDEURNHU LVGHPDQGHGE\ WKH(8 LQLWLDWLYH
&ORXG)RU(XURSH WKDWIXQGHG WKHGHVLJQDQG LPSOHPHQWDWLRQRIDGYDQFHGFORXGVHUYLFHV WRERRVW WKHXSWDNHRI
FORXGFRPSXWLQJ LQ(XURSHDQG(8SXEOLFDGPLQLVWUDWLRQ$PRQJWKHVHVHUYLFHV WKHUH LVDFHUWLILHGFORXGVHUYLFH
EURNHU+RZHYHU WKHSULQFLSOHV EHKLQG WKLV EURNHU DUH LQGHSHQGHQW IURP WKH VSHFLILF VHFWRURI DSSOLFDWLRQ DQG
IXUWKHUPRUHDFORXGVHUYLFHEURNHUFDQSURYLGHIXQFWLRQDOLWLHVWKDWDUHVHFWRUDJQRVWLF
,Q OLWHUDWXUH WKHUH DUH PDQ\ UHVHDUFK ZRUN RQ FORXG VHUYLFH EURNHUDJH DGGUHVVLQJ GLIIHUHQW LVVXHV
LQWHURSHUDELOLW\ VHUYLFH GLVFRYHU\ DQG PDWFKLQJ TXDOLW\ DVVXUDQFH DQG RSWLPL]DWLRQ DQG OHJLVODWLRQ
FRPSOLDQFH'HVSLWH WKHVH HIIRUWV DW WKH EHVW RI RXU NQRZOHGJH WKLV LV WKH ILUVW SDSHU WKDW SURSRVHV D UHIHUHQFH
DUFKLWHFWXUHIRUDFORXGEURNHUZLWKVHOIDGDSWDWLRQFDSDELOLWLHVWRFRPSO\ZLWKODZUHJXODWLRQFKDQJHV




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
)LJ7KHUHIHUHQFHVFHQDULR
2XUZRUNFRQWULEXWHVWRWKHOLWHUDWXUHDVIROORZ
x :HGHILQHDUHIHUHQFHDUFKLWHFWXUHIRUDVHOIDGDSWDEOHDQGOHJLVODWLRQDZDUHFORXGVHUYLFHEURNHU
x :HSURSRVHDQDXWRQRPLFPDQDJHUZLWKOHJDOFRPSOLDQFHFKHFNLQJFDSDELOLWLHV7KHDXWRQRPLFPDQDJHU
LQWHJUDWHVWKH0$3(.FRQWUROORRSZLWKWKH/HJLVODWLRQ([HFXWLRQIUDPHZRUNIRUWKHPDQDJHPHQWRIWKHOHJDO
UXOHFRPSOLDQFHFKHFNLQJOLIHF\FOH
7KHVHSUHOLPLQDU\UHVXOWVDUHSURGXFHGLQWKHFRQWH[WRIWKHLQGXVWULDOUHVHDUFKIUDPHZRUNPHQWLRQHGLQ
7KHSDSHULVRUJDQL]HGDVLQZKDWIROORZ5HODWHGZRUNVRQFORXGVHUYLFHEURNHUDJHDUHGLVFXVVHGLQ6HFWLRQ
6HFWLRQSUHVHQWVWKH/HJ([IUDPHZRUNIRUFRPSOLDQFHFKHFNLQJ7KHEURNHUUHIHUHQFHDUFKLWHFWXUHLVLQWURGXFHGLQ
6HFWLRQDQGLQ6HFWLRQLVSUHVHQWHGWKHOHJLVODWLRQDZDUHDXWRQRPLFFRQWUROOHUZHSURSRVHG6HFWLRQFRQFOXGHV
WKHSDSHUV
5HODWHGZRUNV
$FFRUGLQJWRWKH1,67GHILQLWLRQD&ORXG%URNHULV³an entity that manages the use, performance, and delivery 
of cloud services, and negotiates relationships between Cloud Providers and Cloud Consumers''.1,67 LGHQWLILHV
WKUHHFDWHJRULHVRIFORXGEURNHUDJHVHUYLFHV,QWHUPHGLDWLRQ$JJUHJDWLRQDQG$UELWUDJH,QWHUPHGLDWLRQUHIHUVWRWKH
DELOLW\ WR HQKDQFH D JLYHQ VHUYLFH E\ LPSURYLQJ VRPH VSHFLILF FDSDELOLW\ DQG SURYLGLQJ YDOXHDGGHG VHUYLFHV WR
FORXGFRQVXPHUV$JJUHJDWLRQUHIHUVWRWKHFDSDELOLW\WRFRPELQHVDQGLQWHJUDWHVPXOWLSOHVHUYLFHVLQWRRQHRUPRUH
QHZVHUYLFHV$QGDUELWUDJHLVVLPLODUWRVHUYLFHDJJUHJDWLRQH[FHSWWKDWWKHVHUYLFHVEHLQJDJJUHJDWHGDUHQRWIL[HG
$ VLPLODU GHILQLWLRQ LV JLYHQ E\*DUWQHUZKLOH WKH FRQFHSW RI DXWRQRPLFLW\ LV VWUHVVHG LQ WKDW GHILQHV D FORXG
VHUYLFH EURNHU DV “an entity responsible for: automatic resource provisioning and management across multiple 
clouds; automatic deployment of application components; and scheduling and load balancing of the incoming 
requests to the allocated resources”
7KHSUREOHPRIVHUYLFHEURNHULQJKDVEHHQDGGUHVVHGIURPGLIIHUHQWSHUVSHFWLYHVLQWKHOLWHUDWXUHEXWDWWKHEHVW
RIRXUNQRZOHGJHQRUHVHDUFKZRUNDGGUHVVH[SOLFLWO\WKHSUREOHPRIOHJDOFRPSOLDQFHFKHFNLQJH[FHSWLQZKHUH
WKHDXWKRUVSURSRVHDGLVWULEXWHGFORXGSUR[\IRUPRQLWRULQJDQGFRQWUROOLQJWKHFORXGVHUYLFHFRQVXPSWLRQ7KH
DLPRI WKHSUR[\ LV WRHQDEOHFRPSOLDQFH WR DOO SULYDF\  OHJDO DQG  UHJXODWRU\  LVVXHV  UHJDUGLQJ  WKH  VHUYLFH
FRQVXPSWLRQ7KHSUR[\LVFRPSDUDEOHWRDQDSSOLFDWLRQOD\HUJDWHZD\IRUFORXGFRPSXWLQJVHUYLFHDQGFDQQRWEH
H[DFWO\FODVVLILHGDVDEURNHU
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7KHQHHGRIEURNHULQJPHFKDQLVPSDUWLFXODUO\DULVHVLQ&ORXG)HGHUDWLRQDUFKLWHFWXUHVVXFKDV,QWHUFORXGWKH
ILUVW DSSURDFK JRLQJ LQ WKH GLUHFWLRQ RI EXLOGLQJ D XQLILHG SODWIRUP FRPSRVHG E\ IHGHUDWHG SURYLGHUV WKDW FDQ
H[FKDQJH LQIRUPDWLRQ WKURXJK VXSHUHQWLWLHV 6HUYLFH EURNHULQJ LV H[SHFWHG DOVR WR IDFLOLWDWH FORXG DGRSWLRQ
VLPSOLI\LQJWKHPDWFKLQJRIXVHUVQHHGWRULVHWUXVWLQFORXGFRPSXWLQJDQGWRIDFLOLWDWHWKHSURFXUHPHQWRIFORXG
VHUYLFHVLQWKHSXEOLFVHFWRUSURYLGLQJDGGHGYDOXHVHUYLFHV
,QLVSUHVHQWHGDQDUFKLWHFWXUHIRUDIHGHUDWHG&ORXGFRPSXWLQJHQYLURQPHQWQDPHG,QWHU&ORXGWRVXSSRUWWKH
VFDOLQJRIDSSOLFDWLRQVDFURVVPXOWLSOH&ORXGSURYLGHUV7KHSURSRVHGVROXWLRQXVHD&ORXG%URNHU IRUPHGLDWLQJ
EHWZHHQVHUYLFHFRQVXPHUVDQG&ORXGFRRUGLQDWRUVIRUDQDOORFDWLRQRIUHVRXUFHVWKDWPHHWV4R6QHHGVRIXVHUV
,QLVGHVFULEHGWKHFRQFHSWVRIFORXGEXUVWLQJDQGFORXGEURNHUDJHDQGLVGLVFXVVHGWKHRSHQPDQDJHPHQWDQG
VHFXULW\ LVVXHV DVVRFLDWHG ZLWK WKH WZR PRGHOV ,W DOVR SUHVHQWV D SRVVLEOH DUFKLWHFWXUDO IUDPHZRUN FDSDEOH RI
SRZHULQJWKHEURNHUDJHEDVHGFORXGVHUYLFHVWKDWLVFXUUHQWO\EHLQJGHYHORSHGLQWKHVFRSHRI237,0,6D(8)3
SURMHFW$QRWKHUUHVXOWRIWKH237,0,6SURMHFWLVDVFKHPDGHILQLWLRQDQGXVDJHPHFKDQLVP&3'6WKDWLQFOXGHV
YDULRXVOHYHOVRIOHJDOLQIRUPDWLRQWKDWLVQHFHVVDU\IRUDXWRPDWLQJWKHSURFHVVRI&ORXGSURYLGHUVHOHFWLRQDQGGDWD
RXWVRXUFLQJ7KXVWKHOHJDOFRQVWUDLQWVPD\EHFKHFNHGLQDQDXWRPDWHGDQGPDFKLQHXQGHUVWDQGDEOH
&ORXG $JHQF\ LPSOHPHQWV D PXOWLDJHQW EURNHULQJ PHFKDQLVP WKDW LV YHQGRU DJQRVWLF DQG DOORZV IRU WKH
GHSOR\PHQW RIP26$,& DSSOLFDWLRQV RQ DQ\&ORXG LQIUDVWUXFWXUH ,Q WKH DXWKRUV SUHVHQW WKH DUFKLWHFWXUH RI WKH
%URNHU$JHQWDQGLWVLPSOHPHQWDWLRQLQ&ORXG$JHQF\IRUSURYLVLRQLQJRIEURNHULQJVHUYLFH
,Q WKH DXWKRUV SURSRVH D&ORXG EURNHULQJ DSSURDFK WKDW RSWLPLVHV SODFHPHQW RI YLUWXDO LQIUDVWUXFWXUHV DFURVV
PXOWLSOH&ORXGSURYLGHUV HDFKRQHZLWKDGLIIHUHQW LQIUDVWUXFWXUHRIIHUDQGSULFLQJSROLF\DQGDOVRDEVWUDFWV WKH
GHSOR\PHQWDQGPDQDJHPHQWRILQIUDVWUXFWXUHFRPSRQHQWVLQWKHVH&ORXGV
675$726 LVDQRWKHUFORXGEURNHUVHUYLFH WKDWSHUPLWV WRGHSOR\DQGPDQDJHFORXGDSSOLFDWLRQVRQPXOWLSOH
SURYLGHUV EDVHG RQ UHTXLUHPHQWV VSHFLILHG LQ KLJKHU OHYHO REMHFWLYHV 675$726 VROYH D PXOWLREMHFWLYH
RSWLPLVDWLRQSUREOHPDQGDGGUHVVWKHUXQWLPHDGDSWDWLRQLVVXH
,QWKHDXWKRUVFRQVLGHUWKHVHUYLFHEURNHULQJDW,DD6OHYHODVDPHDQWRUHDOL]LQJGHOHJDWLRQLQFORXGIHGHUDWLRQV
WKDWLVWRDOORZ,DD6SURYLGHUVOHYHUDJLQJWKHFDSDELOLWLHVDYDLODEOHLQDIHGHUDWLRQ
4%52.$*(DGGUHVVWKHSUREOHPRIVFDODELOLW\DQGYHQGRUORFNLQH[SORLWLQJRQO\LQIRSXEOLFDYDLODEOHIURP
VHUYLFHSURYLGHUV7KHSURSRVHG VROXWLRQ DOORZ WKHGHSOR\PHQW RI DSSOLFDWLRQV RQ90V UXQQLQJRQPXOWLFORXGV
7KHDXWKRUVSURSRVHDJHQHWLFVHUYLFHVHOHFWLRQDOJRULWKP
,Q WKHDXWKRUVSURSRVHDQDSSURDFK VLPLODU WR WKHRQHSUHVHQWHG LQ WKLVSDSHU7KHLUEURNHU UHFHLYHV IURP WKH
FXVWRPHUDFDOOIRUSURSRVDOLQGLFDWLQJIXQFWLRQDODQGQRWIXQFWLRQDOUHTXLUHPHQWV6/$DQGUHWXUQWKHDVUHVXOWWKH
EHVW SURSRVDO LH WKH EHVW RIIHU IURPSURYLGHUV7KH6/$ FRQVLGHU SULFH WLPH XQLW D UDWLQJ LQGLFDWLQJ WKH EHVW
DFFUHGLWHGSURYLGHUWKHPLQLPXPDFFHSWHGDYDLODELOLW\EXWGRHVQRWFRQVLGHUH[SOLFLWO\OHJDOUXOHVLQWKHDGDSWDWLRQ
SURFHVV0RUHRYHULVQRWDGGUHVVHGWKHUXQWLPHDGDSWDWLRQSUREOHP
,Q WKH DXWKRUV DGGUHVVHG WKH SUREOHP RI FORXG VHUYLFHPDWFKLQJ SURSRVLQJ DQG2:/6 EDVHG FORXG VHUYLFHV
EURNHU 7KH FRPSOH[ FRQVWUDLQWV FRQVLGHUHG DUH RQ VHUYLFH ORFDWLRQ EDQGZLGWK VWRUDJH FRVW DQG XVDJH 7KLV
VROXWLRQFDQEHXVHGDOVR WRVROYH WKHSUREOHP LQWHURSHUDELOLW\GXH WRDQRQVWDQGDUGZD\IRUH[SRVLQJSURYLGHUV
FDSDELOLWLHV$OVRLIWKHLUDSSURDFKXVHVVHPDQWLFUHDVRQLQJDVWKHRQHZHSURSRVHWKHDXWKRUVGRQRWDGGUHVVWKH
OHJDOFRPSOLDQFHSUREOHPDQGWKHUXQWLPHDGDSWDWLRQSUREOHP
7KH/HJLVODWLRQ([HFXWLRQIUDPHZRUN
&ORXGFRPSXWLQJJLYHVULVH WRVHYHUDO OHJDOEDUULHUVH[SUHVVHGLQQXPHURXV(XURSHDQDQGQDWLRQDOUHJXODWLRQV
HJ GDWD SURWHFWLRQ SROLF\ UXOHV RQ GDWD DUFKLYLQJ H,G UHJXODWLRQV WUDQVIHU RI SHUVRQDO DQG VHQVLWLYH GDWD GDWD
UHWHQWLRQFRQWUDFWXDOFODXVHVHJSHQDOWLHVDQGUHSDUDWLRQVFRQWUDFWXDOOLDELOLW\MXULVGLFWLRQHWFFRQVXPHUODZ
+RZHYHULQDQ\GRPDLQWKHODZQRWRQO\LQFOXGHVREOLJDWLRQVEXWDOVRLWFRQVWLWXWHVQHZEXVLQHVVSURFHVVHVDQG
VRDOVRLQWKHFORXGFRPSXWLQJVFHQDULRWKHODZKDVDVWURQJLPSDFWRQWKHEXVLQHVVSURFHVVHV
7KH YDULHW\ RI OHJLVODWLRQV (XURSHDQ QDWLRQDO UHJLRQDO VSHFLILF GRPDLQPDNHV LW QHFHVVDU\ WR LPSOHPHQW D
IUDPHZRUNIRUPDQDJLQJOHJDOFRPSOLDQFHFKHFNLQJDQGWKXVPDNLQJLWSRVVLEOHWRDFKLHYHWZRPDLQJRDOV
x WRGHWHFWH[DQWHWKHPHDVXUHVQHHGHGWRSUHYHQWDFORXGVHUYLFHIURPLQIULQJLQJODZVUHJXODWLRQVSROLFLHV
FRQWUDFWVRUVHUYLFHOHJDODJUHHPHQWV6/$V
140   Emiliano Casalicchio and Monica Palmirani /  Procedia Computer Science  68 ( 2015 )  136 – 150 
x WRDOHUWFORXGVHUYLFHSURYLGHUVDQGFORXGVHUYLFHEURNHULQFDVHWKHOHJLVODWLRQRULQJHQHUDOOHJDOGRFXPHQWV
VKRXOGLQWURGXFHQHZVHUYLFHUHTXLUHPHQWVQHZSULYDF\RUVHFXULW\SROLF\VSHFLILFDWLRQVRUQHZEXVLQHVV
SURFHVVHV
)RUSURGXFLQJDIHDVLEOHDQGODZIXOOHJDOFRPSOLDQFHFKHFNLQJLWLVQHFHVVDU\DGHIHDVLEOHGHRQWLFDQGWHPSRUDO
ORJLF PRGHO FRQQHFWHG ZLWK WKH OHJDO RULJLQDO WH[WV LQ RUGHU WR SURGXFH UHSRUWV DEOH WR MXVWLI\ WKH RXWFRPHV
$XGLWDEOH VFDODEOH FRPSXWDEOH HIIHFWLYH VLPSOH LQWHUDFWLYH LQWHURSHUDEOH WUDFHDEOH VWDQGDUG OHJDO FRPSOLDQFH
FKHFNLQJDUFKLWHFWXUHLVSRVVLEOHXVLQJDVHWRIWRROVFDSDEOHWRPRGHOWKHQRUPVLQIRUPDOPDQQHU
7KHVHQHHGVDUHDGGUHVVHGE\DLegislation Execution/HJ([IUDPHZRUNWKDWDLPVDW
x 0DQDJLQJWKHOHJDOUHVRXUFHVOLIHF\FOHLQWKHHYROYLQJOHJLVODWLYHVFHQDULR
x 'HWHFWLQJWKHOHJDOEDUULHUVWRFORXGFRPSXWLQJVHUYLFHVVXJJHVWLQJRSWLRQDOVROXWLRQVWRH[SHUWVIRUPLQLPL]LQJ
WKHOHJDOULVNVLQRUGHUWRGHILQHSURSHUSROLFLHVHJSULYDF\SROLFLHVLGHQWLW\SROLFLHVVHFXULW\SROLFLHV
x (QDEOLQJWKHEXVLQHVVPRGHOFRPSRQHQWWRLQWHURSHUDWHZLWKWKHZRUNIORZPRGXOHWKDWPDQDJHVWKHFORXG
FRPSXWLQJEURNHUDJHQHWZRUNIRUVWRULQJOHJLVODWLYHFKDQJHVDQGVRZKHQSRVVLEOHWRGHOLYHUWKHSURSHUVHUYLFH
DQGEHKDYLRUDPRQJWKHGLIIHUHQWQRGHVLQWKHEURNHUDJHQHWZRUN
7KHPDLQPDFURFRPSRQHQWVRIWKH/HJ([IUDPHZRUNDUHVHH)LJ
x $OHJDOVRXUFHVPRGHOOLQJGDVKERDUGEDVHGRQ;0/VWDQGDUGV$NRPD1WRVRDQG/HJDO5XOH0//,0(
:HEHGLWRUWHFKQRORJ\ZLWKDWHPSRUDOOHJDOPRGHO
x $OHJDONQRZOHGJHH[WUDFWRUWKDWXVHV1/3QDWXUDOODQJXDJHSURFHVVLQJWRROVDQGOHJDORQWRORJLHVRULHQWHGWR
PLQLPL]HWKHOHJDOVRXUFHVPRGHOLQJDQGDOVRWRLPSURYHWKH6HPDQWLF:HETXHU\RQOHJDOGRFXPHQWV
x $OHJDOFRPSOLDQFHFKHFNLQJPRGXOHEDVHGRQEXVLQHVVSURFHVVLQWHUDFWLRQXVLQJOHJDOUHDVRQLQJHQJLQH
63,1GOHDQGEXVLQHVVSURFHVVPRGHOLQJ%30HGLWRU7KHDSSURDFKXVHGLVERWKIRUIRUZDUGFRPSOLDQFH
FKHFNLQJLQRUGHUWRIRUHVWDOOYLRODWLRQVDQGEDFNZDUGFRPSOLDQFHFKHFNLQJDOHUWLQJWKHGDWDSURWHFWLRQDXWKRULW\
LIDYLRODWLRQVKRXOGRFFXU
x $EXVLQHVVSURFHVVFRPSRQHQWIRUPRGHOLQJDQGWXQLQJWKHEXVLQHVVSURFHVVHVFRQFHUQLQJWKHFORXGVHUYLFHVRQ
WKHEDVLVRIFRPPXQLFDWLRQZLWKOHJDOFRPSOLDQFHFKHFNLQJLQWKHPRGHOLQJSKDVH,QWKHUXQWLPHSKDVHWKH
%301'%LVDQLQSXWVRXUFHRIUXOHV
x $FRPSRQHQWIRUWKHLQWHJUDWLRQZLWKWKHFORXGFRPSXWLQJLQIUDVWUXFWXUHIRUUXQWLPHFRPSOLDQFHFKHFNLQJ
7KH/HJ([LQWHJUDWHGIUDPHZRUNLVDEOHWRPDQDJHIRXUPDLQFUXFLDOLVVXHVLQOHJDOFRPSOLDQFHFKHFNLQJWKDW
DUH
x 0DQDJHPHQWRI&KDQJHV
x /HJDO.QRZOHGJH'LVFRYHU\
x /HJDO5HDVRQLQJ
x %XVLQHVV3URFHVV0RGHOLQJ
/HJDOGRFXPHQWFKDQJHRYHUWLPHHVSHFLDOO\DVWKDWDSSOLHVWRDFWVUHJXODWLRQVDQGFRQWUDFWVZKLFKE\QDWXUHDUH
YDULDEOHDQGVXEMHFWWRIUHTXHQWPRGLILFDWLRQVLJQLILFDQWO\DIIHFWLQJFRRUGLQDWLRQEHWZHHQWKHWH[WDQGWKHUXOHVWKDW
QHHGWREHUHPRGHOHG7KH/HJ([Management of ChangesFDSDELOLW\DOORZVWRSURSHUO\GHDOZLWKVXFKFKDQJHV

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
)LJ/HJLVODWLRQ([HFXWLRQ)UDPHZRUNDUFKLWHFWXUH
Legal knowledge discoveryZLWKLQ OHJLVODWLYHGRFXPHQWVDQG LQJHQHUDOZLWKLQ OHJDOGRFXPHQWV LVPDQDJHGE\
PHDQVRI1/3WRROV WKDWVXSSRUW WKHWDVNRIGHWHFWLQJOHJDONQRZOHGJHFRQWDLQHGLQ WKHWH[W/HJDORQWRORJLHVDUH
QHHGHG LQFRQQHFWLQJDEVWUDFW OHJDOFRQFHSWV LQD VSHFLILFGRPDLQZLWK1/3 OLQJXLVWLF UHVRXUFHV7KLVSDUWRI WKH
V\VWHP DOVRPDQDJHV RQWRORJLHV RYHU WLPH XVLQJ RQWRORJ\ OHDUQLQJ WHFKQLTXHV )LQDOO\ WKH VDPH1/3RQWRORJLHV
WHFKQLTXHVDUHXVHGWRSURYLGHOHJDONQRZOHGJHHQJLQHHUVZLWKDWRROWRGHWHFWWKHQHZQRUPVHPHUJLQJLQWKHILHOG
DQGVRWRHQDEOHH[SHUWVWRDOVRXSGDWHWKHEXVLQHVVSURFHVVHVUHSRVLWRU\
7KHLegal ReasoningHQJLQHWKDWXVHVWKHOHJDOVRXUFHVSUHYLRXVO\PDUNHGXSZLWKWKHZHEHGLWRUVLVEDVHGRQ
GHIHDVLEOH DQG WHPSRUDO ORJLF VSHFLILF WR OHJDO GRPDLQ DQG LW DOVR LV VFDODEOH DQG FRPSXWDEOHZLWK WKH UHOHYDQW
YROXPHRIUXOHV,WJXDUDQWHHVOHJDOFRPSOLDQFHFKHFNLQJE\PHDQVRIDVSHFLILFDOJRULWKPDOORZLQJWRDQVZHUWKH
TXHULHVVXEPLWWHGE\FORXGVHUYLFHSURYLGHUVRUWKHE\WKHVHUYLFHEURNHUDJHLQIUDVWUXFWXUH:KHQDIDFWRUDVHUYLFH
LVUHTXLUHGWKHFORXGFRPSXWLQJLQIUDVWUXFWXUHDVNVWKHOHJDOUHDVRQLQJHQJLQHWRYHULI\WKHOHJDOLW\RIWKHRSHUDWLRQ
XVLQJDPRQJ WKHRWKHU UHVRXUFHV WKHJHQHUDOFRQGLWLRQVRI WKHFRQWUDFW WKH UHOHYDQWFDVHODZGHFLVLRQVVRIWODZ
SROLFLHV7KHUHVXOWRIOHJDOUHDVRQLQJLVDUHSRUWGHWDLOLQJYLRODWLRQUHSDUDWLRQVDQGSRVVLEOHDOWHUQDWLYHVROXWLRQV
WKDWQHHGWKHLQWHUSUHWDWLRQE\WKHGHFLVLRQPDNHUFORXGDFWRUV
:LWK OHJDO UHDVRQLQJ LVQHFHVVDU\ WRModel Business Processes IRUJXDUDQWHHLQJ WKHFRUUHFWDSSOLFDWLRQRI WKH
WHFKQLFDO RSHUDWLRQV HYHQWV SURFHVVHV FRQQHFWHGZLWK FORXG FRPSXWLQJ VHUYLFHV7R WKDW HQGZHKDYH D VSHFLDO
HGLWRUIRUPRGHOLQJEXVLQHVVSURFHVVHVXVLQJ%3017KLVPRGXOHLVLQYRNHGLQHDFKOHJDOFRPSOLDQFHFKHFNLQJ
DFWLRQLQRUGHUWRVHHLIWKHODZIXOREOLJDWLRQVDUHDOVRFRPSOLDQWZLWKWKHUHDODSSOLFDWLYHVFHQDULR/HJDOUHDVRQLQJ
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LVDOVR LQYRNHGZKHQD ODZFKDQJHVIRUFKHFNLQJ LI WKHEXVLQHVVSURFHVVHVDUHFRQVLVWHQWZLWK WKHQHZOHJLVODWLYH
PRGLILHG VFHQDULR ,I VR DQDOHUW LVSURGXFHG IRU WKHEXVLQHVVSURFHVVGHVLJQHU LQRUGHU WRXSGDWHG WKHZRUNIORZ
FRPSRQHQWWKDWZRUNVZLWKWKHV\VWHPVHUYLFHFKHFNHG
3.1. The legal compliance checking life cycle 
7KHOHJDOFRPSOLDQFHFKHFNLQJOLIHF\FOHLVEDVHGRQWZRPDLQSKDVHVWKHModeling phaseRUSUHSDUDWRU\RII
OLQHSKDVHDQGWKHRun-time phaseRUTXHU\SKDVH
,QWKHModeling phaseDVVRRQDVDQHZVHUYLFHLVLQWURGXFHGE\ODZHJQHZLQIRUPHGFRQVHQWSURFHGXUHQHZ
DUFKLYLQJPHWKRGHWF WKHPRGHOVRIWKHEXVLQHVVSURFHVVHV WKDWDUHUHJXODWLQJDOO WKHFORXGVHUYLFHVVKRXOGEH
UHILQHGDFFRUGLQJWR WKLVPRGLILFDWLRQ7KHOHJDONQRZOHGJHUHVRXUFHVZKHUHWRGLVFRYHUREOLJDWLRQVSHUPLVVLRQV
ULJKWVSURKLELWLRQVSHQDOWLHVUHSDUDWLRQVDUHPDLQO\WKHODZWKHFRQWUDFWVWKHFDVHODZGRFXPHQWV
,QWKHRun-time phaseWKHFORXGVHUYLFHEURNHUDQGFORXGVHUYLFHSURYLGHUVMRLQLQJWKHPDUNHWSODFHPXVWLQYRNH
WKH/HJLVODWLRQ([HFXWLRQIRUFKHFNLQJLIWKHVSHFLILFVHUYLFHUHTXHVWHGLVODZIXODQGSROLF\FRPSOLDQW:KHQDODZ
LVPRGLILHGDGHPRQGHWHFWVDOOWKHFRQQHFWHGWH[WVOHJDOUXOHVDQGOHJDORQWRORJ\FRQFHSWVWKDWQHHGWREHXSGDWHG
ZLWKWKHVXSSRUWRIDKXPDQOHJDOH[SHUW8VLQJWKHOHJDOUHDVRQLQJHQJLQHWKHIUDPHZRUNDOVRGHWHFWVWKHEXVLQHVV
SURFHVVHV QHHGLQJ WR EH XSGDWHG 7KLV DSSURDFK SHUPLWV WR DYRLG WKH YLRODWLRQ RI WKH OHJDO SURYLVLRQV IURP WKH
EHJLQQLQJRIWKHV\VWHPRSHUDWLRQE\DGRSWLQJDOHJDOE\GHVLJQDSSURDFK
$QRWKHU UHOHYDQW IHDWXUH RI WKH /HJ([ IUDPHZRUN LV WR XVH ERWK EDFNZDUG DQG IRUZDUG OHJDO FRPSOLDQFH
FKHFNLQJLQWHJUDWHGZLWK%30Backward legal compliance-checkingGHWHFWVWKHYLRODWLRQDIWHUWKDWWKHSURFHVVLV
DFWLYDWHG,WLVDQH[SRVWDQDO\VLVRIWKHORJILOHIRUGHWHFWLQJLIVRPHWKLQJZDVQRWSURSHUO\PDQDJHG7KH&ORXG
VHUYLFHSURYLGHUVVKRXOGSDVVWRWKH%30HQJLQHDOOWKHHYHQWVDVORJILOH7KHForward legal compliance-checking
DSSURDFKDOORZV WRYHULI\ WKHFRPSOLDQFHFKHFNLQJERWK LQ WKHGHVLJQPRGHOLQJSKDVHDQG LQ WKH UXQWLPHSKDVH
7KLVSHUPLWVLQWKHGHVLJQPRGHOLQJSKDVHWRGHILQHFRUUHFW%30SURFHVVHVDFFRUGLQJWRWKHODZUHJXODWLRQVDQGLQ
WKHUXQWLPHSKDVHWRSUHYHQWWKHYLRODWLRQRIWKHODZ
%RWKLQEDFNZDUGDQGIRUZDUGDSSURDFKHVWKHVWHSVRIWKHOLIHF\FOHDUHWKHIROORZLQJ
$OHJDOH[SHUWVHOHFWVUHVRXUFHVDOOWKHOHJLVODWLRQUHJXODWLRQSROLF\FRQWUDFWFDVHODZSHUWLQHQWZLWKWKHGRPDLQ
RIWKHDSSOLFDWLRQHJDOOWKHSULYDF\UHJXODWLRQXVLQJDSDUWLFXODUWRROVFDOOHG(XUQRPRV
$OHJDONQRZOHGJHHQJLQHHUSURYLGHVWKHILUVWFRUHRIOHJDOGRPDLQRQWRORJ\RIWKHGRPDLQHJSULYDF\GLJLWDO
LGHQWLILFDWLRQFORXGFRPSXWLQJHWF
 7KH FRPSXWDWLRQDO OLQJXLVWV DQG WKH HQJLQHHUV WXQH WKH 1/3 WRROV RQ WKH EDVH RI WKH ODQJXDJH RI WKH OHJDO
GRFXPHQWV
8VLQJWKHZHEVSHFLDOL]HGHGLWRUV/,0(DQG5$:(/,0(HGLWRUIRU5XOHVWKHOHJDOH[SHUWPRGHOVWKHWH[W
WUDQVIRUPLQJLWLQWROHJDOUXOHVXVLQJGHRQWLFDQGGHIHDVLEOHORJLF,QWKLVSKDVHWKHHGLWRUVDUHVXSSRUWHGE\1/3
WRROVDQGE\OHJDORQWRORJ\
 7KHOHJDOHQJLQH63,1GOHSURGXFHVWKHFRPSOLDQFHFKHFNLQJZLWKWKHH[LVWLQJ%XVLQHVVSURFHVVHVWKDWUHSUHVHQW
WKH FORXG FRPSXWLQJ VHUYLFHV ,Q WKLV SKDVH DUH UHFHLYHG UHTXHVWV IURP WKHEURNHU WR FKHFN WKH FRPSOLDQFHRI
DJJUHJDWHGDQGPHGLDWHGVHUYLFHVERWKLQWKHRQERDUGLQJWKDWLQWKHHYROXWLRQSKDVH
 7KHOHJDOFRPSOLDQFHFKHFNLQJPRGXOH5HJRUXVSURYLGHVDUHSRUWDERXWWKHEXVLQHVVSURFHVVHVQRWLQOLQHZLWK
WKHODZ7KHUHSRUWSURGXFHVDOLVWIRUSULRULW\RIMXVWLILFDWLRQVDQGHYLGHQFHRIWKHOHJDORULJLQDOWH[WUHODWHGWR
7KH UHSRUW LQFOXGHV DOVR VRPHSRVVLEOH VROXWLRQV IRU FRUUHFWLQJ WKHEXVLQHVVSURFHVV WKDW EUHDNV WKH ODZ HJ
LQWURGXFH D QHZ FRQVHQWPRGXOH D QHZ LQIRUPDWLRQZHE SDJH 5LJKW QRZ WKH UHSRUW LV YDOLGDWHG E\ D OHJDO
H[SHUWVLQWKH/,0(HGLWRULQRUGHUSURSDJDWHWKHFRUUHFWUXOH7KHPDLQFKDOOHQJHLQWKLVUHVHDUFKLVWRDXWRPDWH
WKLVSKDVHSURGXFLQJDUHSRUW WKDWZLOOIHHGGLUHFWO\ WKHEURNHUPRGXOHV LQFKDUJHRIDGDSWLQJWKHVHUYLFHVVHH
6HF
 3HULRGLFDOO\ WKH (XQRPRV FUDZOHU GHWHFWV WKH ODZUHJXODWLRQ FKDQJHV 1HZ ODZ RU IUDJPHQW RI
ODZUHJXODWLRQOHJDOPDWHULDOLVGHWHFWHGDQGWKH1/3WRROVH[WUDFWIURPWKHQHZODZWKHPRGLILFDWLRQVWKDWDUH
DSSOLHG WR WKH H[LVWLQJ OHJDO GRFXPHQWV GDWDEDVH IRU SURGXFLQJ WKH XSGDWHG YHUVLRQ $ QHZ XSGDWHG OHJDO
RQWRORJ\ LVSURGXFHGXVLQJ OHDUQLQJRQWRORJ\ WHFKQLTXHVDQG WKHUXOHVDIIHFWHGE\ WKHPRGLILFDWLRQVDUHHDVLO\
UHWULHYHGE\WKHOHJDOUXOHEDVHDQGWKHOHJDONQRZOHGJHH[SHUWWXQHVWKHPXVLQJ5$:(HGLWRU
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6WHSVFKDUDFWHUL]HWKHSUHSDUDWRU\0RGHOLQJSKDVHZKLOHVWHSVGHVFULEHWKHUXQWLPHTXHU\SKDVHDQGDUH
F\FOLFDOO\UHSHDWHG
7KH5HIHUHQFH$UFKLWHFWXUH
7KHVROXWLRQZHSURSRVHFDQEHFODVVLILHGDFFRUGLQJ WR WKH1,67GHILQLWLRQDVDQ,QWHUPHGLDWLRQ$JJUHJDWLRQ
EURNHUDQGVXSSRUWIRXUPDLQFDSDELOLWLHV
x DiscoveryRIVHUYLFHVWKDWDUHFRPSOLDQWZLWKIXQFWLRQDODQGQRQIXQFWLRQDOUHTXLUHPHQWVLPSRVHGE\ODZDQG
UHJXODWLRQ
x AggregationRIFORXGVHUYLFHVLQRUGHUWRPHHWFXVWRPHUUHTXLUHPHQWV7KHEURNHUFDQSURYLGHRQHRUPRUH
DGGHGYDOXH^?HPDJJUHJDWHGVHUYLFHV`LPSOHPHQWLQJFRPSOH[IXQFWLRQDOLWLHVRUFDQSURYLGH^?HPPHGLDWHG
VHUYLFHV`WKDWLVVLQJOHIXQFWLRQDOLW\
x Quality AssuranceRIVHUYLFHVE\PHDQVRIRIIOLQHDQGUXQWLPHYHULILFDWLRQ
x OptimizationRIEURNHUDQGRUFXVWRPHUVXWLOLW\2SWLPL]DWLRQLVUHODWHGWRWKHPD[LPL]DWLRQRIDXWLOLW\IXQFWLRQ
VXEMHFWWRTXDOLW\RIVHUYLFHDQGOHJLVODWLRQUHJXODWLRQFRQVWUDLQWV
7KHKLJK OHYHO DUFKLWHFWXUHZHSURSRVHG LV RUJDQL]HG DURXQG WKUHHPDLQPRGXOHV DV VKRZQ LQ)LJ 7ZRRI
WKHPWKH6HUYLFH3URYLGHU,QWHUIDFHV 63,DQGWKH6HUYLFH&RQVXPHU,QWHUIDFHV 6&,PRGXOHVLPSOHPHQWWKH
DFFHVVSRLQW IRU WKH VHUYLFHSURYLGHUV DQG WKH VHUYLFH FRQVXPHU7KH63, LQFOXGHV DQSPs Account Management
FRPSRQHQWWKDWSURYLGHVWKHLQWHUIDFHIRU63UHJLVWUDWLRQDQGDXWKHQWLFDWLRQDQGLWPDQDJHV63UHJLVWUDWLRQGDWDDQG
DQSP Service Registration FRPSRQHQW WKDW LV UHVSRQVLEOH IRU WKH HQUROPHQWRIQHZVHUYLFHV LQ WKHEURNHU LH LW
DOORZVWRVWDUWDQGWRPDQDJHWKHVHUYLFHRQERDUGLQJSKDVHDQGWKHVHUYLFHHYROXWLRQGXULQJWKHVHUYLFHOLIHF\FOH
7KLV ODWHU FRPSRQHQW LQWHUDFWV ZLWK WKHQuality Assurance & Optimization PRGXOH 7KH 6&, LQFOXGHV D Service 
Discovery and Presentation FRPSRQHQWSURYLGHVDJUDSKLFDOLQWHUIDFHDOORZLQJ6&VWRVSHFLI\WKHLUIXQFWLRQDODQG
QRQIXQFWLRQDOUHTXLUHPHQWVDQDXWRPDWHGVHUYLFHGLVFRYHU\WRROWRVHDUFKLQWKHORFDODQGUHPRWHVHUYLFHPHWDGDWD
UHJLVWULHVDFORXGVHUYLFHPDWFKLQJ WKH6&QHHGV7KLV WRRO UHWXUQV WR WKHXVHUV WKHSRVVLEO\DJJUHJDWHGVHUYLFHV
PDWFKLQJWKHLUUHTXLUHPHQWVVRUWHGE\VRPHXWLOLW\FULWHULRQ7KHVHUYLFHVDUHUDQNHGRQWKHEDVLVRIDQDFFHSWDQFH
VFRUH0RUHRYHUWKH6&,LQFOXGHVDQSC Contract ManagementFRPSRQHQWUHVSRQVLEOHIRUVWRULQJDQGPDLQWDLQLQJ
LQIRUPDWLRQDERXWWKHFRQWUDFWVVWLSXODWHGEHWZHHQVHUYLFHFRQVXPHUVDQGSURYLGHUVWKURXJKWKHEURNHU
7KHVHHQGXVHUVIXQFWLRQDOLWLHVDUHGHOLYHUHGDV6RIWZDUHDVD6HUYLFHDSSOLFDWLRQVDQGDUHQRWIXUWKHUGLVFXVVHG
LQWKHSDSHUEHFDXVHQRWUHOHYDQW
7KH WKLUG PRGXOH WKHQuality Assurance & Optimization 4$2 LPSOHPHQWV WKH DXWRQRPLF IHDWXUHV RI WKH
EURNHUIRUTXDOLW\DVVXUDQFHDQGRSWLPL]DWLRQ7KLVPRGXOHLVLQFKDUJHRI
i) WRJXDUDQWHHWKHRQERDUGLQJRIFRPSOLDQWVHUYLFHV
ii) WRPDLQWDLQWKHGHVLUHGOHYHORI4R6DQGOHJLVODWLRQFRPSOLDQFHDWUXQWLPHDQG
iii) WRRSWLPL]HWKHXWLOLW\RIVHUYLFHSURYLGHUVDQGRUFRQVXPHUVDQGRUWKHEURNHU
7KH4$2IXQFWLRQDOLWLHVDUHLPSOHPHQWHGE\VHYHUDOVRIWZDUHFRPSRQHQWVWKDWDUHGHVFULEHGLQZKDWIROORZ

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
)LJ7KHKLJKOHYHODUFKLWHFWXUHRIWKHOHJLVODWLRQDZDUHDXWRQRPLFFORXGVHUYLFHEURNHU
7KHILJXUHVKRZVWKHIXQFWLRQDOPRGXOHVRIWKHEURNHU

7KH6HUYLFH4XDOLW\$VVHVVPHQW64$FRPSRQHQWSURYLGHVWKHFDSDELOLWLHVIRURIIOLQHYHULILFDWLRQRIVHUYLFH
FRPSOLDQFHZLWKWKHFRQVWUDLQWVLPSRVHGE\WKHODZDQGUHJXODWLRQ7KLVPRGXOHWDNHVDVLQSXWDOOWKHLQIRUPDWLRQ
SURYLGHGE\WKHVHUYLFHSURYLGHUGXULQJWKHVHUYLFHUHJLVWUDWLRQSURFHVV
7KH64$FRPSRQHQWXVHWKHIXQFWLRQDOLWLHVRIIHUHGE\WKH6HUYLFH/HJLVODWLRQ0DQDJHPHQW6/0FRPSRQHQW
WKDWLQWHUDFWZLWKWKH/HJ([IUDPHZRUNGHVFULEHGLQGHWDLOLQ6HFWLRQWRDXWRPDWLFDOO\FKHFNWKHFRPSOLDQFHWR
OHJLVODWLRQLQWHUPRIQRQIXQFWLRQDOUHTXLUHPHQWVEXVLQHVVSURFHVVHVVWDQGDUGDGKHUHQFHDQGRWKHUFRQVWUDLQWV7KH
6/0PRGXOH LV DOVR LQ FKDUJH WR FRQVWDQWO\PRQLWRU DQG DQDO\]H WKH ODZ DQG UHJXODWLRQ ODQGVFDSHZKLFK LV WKH
SKDVHRIWKHOHJDOFRPSOLDQFHFKHFNLQJOLIHF\FOH
7KH6HUYLFH0RQLWRULQJFRPSRQHQW LV UHVSRQVLEOH IRU WKHFRQWLQXRXVPRQLWRULQJRI WKHFORXGVHUYLFHVZKLFK
FRXOGEHDJJUHJDWHGRUPHGLDWHG0RQLWRULQJLVUHODWHGWRWKH6/$VPHWULFVGHVFULEHGLQWKHEURNHUNQRZOHGJHEDVH
DQGLVPDLQO\LPSOHPHQWHGXVLQJPRQLWRULQJ$3,VSURYLGHGE\63VDQGRUGHGLFDWHGPRQLWRULQJDJHQWVVSHFLILFDOO\
GHYHORSHGDQGGHSOR\HG
7KHJRDORIWKH$QDO\WLFVFRPSRQHQWLVWRSXWLQSODFHGDWDDQDO\VLVWHFKQLTXHVWRGHWHFWRUEHWWHUSUHGLFW6/$V
YLRODWLRQV7KHFRPSRQHQWLQVSHFWVWKHPRQLWRUHGGDWDFRPSXWHVGLUHFWDQGLQGLUHFWPHWULFVDQGGHWHUPLQHVLIWKH
6/$VDUHYLRODWHGDQGRU IRUHFDVWV WKH VKRUW WHUPYDOXH IRU WKDWPHWULFV WRSUHGLFWDQG WKHUHIRUHHQDEOLQJV\VWHP
DGDSWDWLRQWRDYRLG6/$YLRODWLRQ
7KH3ODQQLQJDQG2SWLPL]DWLRQFRPSRQHQWLVQRWLILHGE\WKH$QDO\VLVFRPSRQHQWDQGWKH64$FRPSRQHQWLQ
FDVHRI6/$VODZUHJXODWLRQYLRODWLRQV7KLVFRPSRQHQWLVWKHQLQFKDUJHRIWRGHWHUPLQHSODQDQDGDSWDWLRQSROLFLHV
WKDWFRXOGLQYROYHVHUYLFHUHFRQILJXUDWLRQUHVRXUFHSURYLVLRQLQJWUDIILFUHURXWLQJ7KHVHUYLFHDGDSWDWLRQSROLF\
KDVRIFRXUVHWKHJRDORIPDLQWDLQLQJWKHFRPSOLDQFHZLWKODZDQGUHJXODWLRQEXWDOVRWRJXDUDQWHHWKDWDOOWKHQRQ
IXQFWLRQDOFRQVWUDLQWVDUHVDWLVILHGDQGWKHEURNHUDQGRUFXVWRPHUXWLOLW\LVPD[LPL]HG2XUVROXWLRQXVHVDOLQHDU
SURJUDPPLQJDSSURDFKWRRSWLPL]HWKHVHUYLFHFRQILJXUDWLRQ
7KH([HFXWLRQ 	 'HSOR\PHQW FRPSRQHQW LV LQ FKDUJH WR LPSOHPHQW WKH DGDSWDWLRQ SROLFLHV QHHGHG WRPHHW
FXVWRPHUV UHTXLUHPHQWV WR LQWHUDFW ZLWK ,DD6 3DD6 RU 6DD6 SURYLGHUV WR QRWLI\ 6/$V6/2V YLRODWLRQV WR
LQVWDQWLDWHGHSOR\ UHVRXUFHV WR UXQ WKH DJJUHJDWHG VHUYLFHV LPSOHPHQWHG E\ WKH EURNHU ,Q WKLV FRQWH[W LW GRHVQ
W
PDWWHULIWKHEURNHUKDVLWVRZQ,DD6LQIUDVWUXFWXUHRULVKRVWHGRQDWKLUGSDUW\LQIUDVWUXFWXUH

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)LJ7KHGDWDPRGHORIWKHOHJLVODWLRQDZDUHDXWRQRPLFVHUYLFHEURNHU
$OO WKHEURNHUFRPSRQHQWVDQGWKHIXQFWLRQDOLWLHV WKH\ LPSOHPHQWUHO\RQDVKDUHGNQRZOHGJHEDVHGHILQHGE\
FRPSOH[DQGLQWHUGHSHQGHQWGDWDPRGHOV,QWKHIROORZLQJZHSURYLGHDKLJKOHYHOGHVFULSWLRQRIWKHGDWDPRGHOV
DQGWKHLUUHODWLRQVKLSVVHH)LJ7KHLegislation/(*GDWDPRGHOGHVFULEHVWKHOHJLVODWLRQIRUWKH(8PHPEHU
VWDWHUXQQLQJWKHEURNHU/(*GHILQHVDQGLPSOHPHQWVWKH$JLOH'DWD0RGHOIRU/HJLVODWLYH'RPDLQXVLQJ$NRPD
1WRVRDQG/HJDO5XOH0/ZKLFKDUHERWKFDQGLGDWHVDV2$6,6LQWHUQDWLRQDOVWDQGDUGV7KHService Level Metrics
6/0 GDWD PRGHO GHVFULEHV WKH PHWULFV WKDW VKRXOG EH PRQLWRUHG 0HWULFV RI LQWHUHVW FDQ EH HLWKHU VLPSOH RU
DJJUHJDWHG )RU HDFK PHWULF D GHVFULSWLRQ RI WKH QHFHVVDU\ LQIRUPDWLRQ WR LPSOHPHQW DQG DFWLYDWH WKH UHODWHG
PRQLWRULQJZLOOEHSURYLGHG7KHServiceGDWDPRGHOGHVFULEHVWKHFORXGVHUYLFHVDFFUHGLWHGZLWKWKHEURNHURQWKH
EDVLV RI WKH 6HUYLFH &RQILJXUDWLRQ WHPSODWH 7KH WHPSODWH DOVR FRQWDLQV WKH GHVFULSWLRQ RI QRQIXQFWLRQDO
UHTXLUHPHQWV OLQNLQJ WKH VHUYLFH OHYHO PHWULFV DQG OHJLVODWLRQ GDWD PRGHOV 7KH Contract GDWD PRGHO GHVFULEHV
FRQWUDFWVRQWKHEDVLVRIDVSHFLILFWHPSODWH$FRQWUDFWLVHIIHFWLYHIRURQHRUPRUHFORXGVHUYLFHVDQGVSHFLILHVD
VHUYLFHOHYHODJUHHPHQW6/$7KHUHIRUHWKH&RQWUDFWGDWDPRGHOOLQNVWKH6HUYLFH'HVFULSWLRQWKH6HUYLFH/HYHO
0HWULFVDQGWKH/HJLVODWLRQGDWDPRGHOV7KHMonitoringGDWDPRGHOGHVFULEHVWKHGDWDPRQLWRUHGIRUHDFKFRQWUDFW
DQGIRUWKHUHODWHGVHUYLFHV7KH0RQLWRULQJGDWDPRGHOOLQNVFRQWUDFWDQGVHUYLFHGHVFULSWLRQGDWDPRGHOVLHOLQNV
PHWULFVDQGOHJLVODWLRQWREHPRQLWRUHG7KHOptimizationGDWDPRGHOGHVFULEHV WKHRSWLPL]DWLRQUXOHVDQGXWLOLW\
IXQFWLRQV7KHBenchmarkGDWDPRGHOGHVFULEHVWHVWVFHUWLILFDWLRQVFKHPHVDQGEHQFKPDUNVQHHGHGIRUVHUYLFHRQ
ERDUGLQJDQGWRYHULI\WKHVHUYLFHPLJUDWLRQVXFFHVV7KHGDWDPRGHOZLOOEHDOVRFDSDEOHWRGHVFULEHWKHUHVXOWVRI
WKHWHVWVIRUSRVVLEOHIXWXUHXVHHJVWDWLVWLFDODQDO\VLVFRPSDULVRQ6/$LPSURYHPHQW7KHCloud Service Broker 
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Policies GDWDPRGHO GHVFULEHV WKH UXOHV WKDW VKRXOG EH VDWLVILHG IRU 63V DQG FORXG VHUYLFHV FHUWLILFDWLRQ DQG WKH
DFWLRQV WKDW VKRXOG EH WDNHQ LQ FDVH RI YLRODWLRQ RI WKH FHUWLILHG UHTXLUHPHQWV 7KHVH SROLFLHV DUH EDVHG RQ
EHQFKPDUNGDWDVHUYLFHOHYHOPHWULFVOHJLVODWLRQGDWDPRQLWRULQJGDWDRSWLPLVDWLRQGDWDDQGVHUYLFHGHVFULSWLRQV
7KHWorkflow GDWD PRGHO GHVFULEHV WKH ZRUNIORZV VXSSRUWLQJ WKH EURNHULQJ SURFHVVHV HJ OHJLVODWLRQ FKDQJH
SURSDJDWLRQVHDPOHVVVHUYLFHPLJUDWLRQRQERDUGLQJFHUWLILFDWLRQDQGWKHODZIXOEXVLQHVVSURFHVVHV
7KH/HJLVODWLRQDZDUH$XWRQRPLF0DQDJHU
7KH TXDOLW\ DVVXUDQFH DQG RSWLPL]DWLRQ PRGXOH RI WKH EURNHU LV HVVHQWLDOO\ WKH FRQWUROOHU RI WKH ZKROH
DUFKLWHFWXUH7KHPDSSLQJRI WKHEURNHUFRPSRQHQWVRQ WKHFODVVLFDO0$3(.PDQDJHU LV LOOXVWUDWHG LQ)LJXUH
7KH $QDO\]HU DQG WKH 0RQLWRU LQWHJUDWH WKH OHJLVODWLRQ H[HFXWLRQPDQDJHPHQW IUDPHZRUN DQG WKHUHIRUH DUH
HQKDQFHGZLWK OHJDO UXOHDZDUHFDSDELOLWLHV7KLV LQWHJUDWLRQ LQWURGXFHV LQDOO WKHSKDVHVRI WKHDXWRQRPLFF\FOH
QHZDFWLYLWLHVDQGFKDOOHQJHVWKDWDUHGLVFXVVHGLQZKDWIROORZDQGVXPPDUL]HGLQ7DEOH


)LJ7KH/HJLVODWLRQDZDUH$XWRQRPLF0DQDJHU
7DEOH/HJLVODWLRQDZDUH$XWRQRPLF0DQDJHUDFWLYLWLHV
3KDVHV $FWLYLWLHV
0RQLWRULQJ 0RQLWRULQJRI6HUYLFH/HYHOPHWULFV
0RQLWRULQJRIOHJLVODWLRQFRPSOLDQFH
0RQLWRULQJRI&ORXGVHUYLFHSURYLGHUFKDQJHV0DUNHWSODFHFKDQJHV
$QDO\VLV $QDO\VLVRI4R6PHWULFVGHWHFWLRQIRUHFDVWLQJRI6/2YLRODWLRQV
$QDO\VLVRIFKDQJHVLQOHJLVODWLRQWRDVVHVVFRPSOLDQFH
3ODQQLQJ 6/$YLRODWLRQGULYHQUHFRQILJXUDWLRQ
6/2FKDQJHGULYHQUHFRQILJXUDWLRQ
&ORXG630DUNHWSODFHGULYHQUHFRQILJXUDWLRQ
%XVLQHVVSURFHVVFKDQJHGULYHQUHFRQILJXUDWLRQ
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5.1. Monitoring 
&RPSOLDQFHFKHFNLQJ LV WULJJHUHGE\PDQ\HYHQWVPDLQO\JHQHUDWHGE\VHUYLFHSURYLGHUVDQGJRYHUQPHQW7R
FRSHZLWKWKHVHGLIIHUHQWHYHQWVD/HJLVODWLRQDZDUH0DQDJHUVKRXOGUXQWKUHHGLIIHUHQWEXWFRUUHODWHGPRQLWRULQJ
DFWLYLWLHVVHH7DEOH
x Monitoring of service level metricsRU4R6PHWULFVLVUHODWHGWRWKHFROOHFWLRQRIGDWDIRUWKHDVVHVVPHQWRIWKH
SHUIRUPDQFHRIWKHH[WHUQDOVHUYLFHVWKHVHUYLFHVWKHEURNHULQWHJUDWHRUVLPSO\PHGLDWHDQGIRUVHOIDVVHVVPHQW
,Q WKH ILUVW FDVH WKH PRQLWRULQJ RI WKLUG SDUW\ FORXG VHUYLFHV UHTXLUH WKH XVH RI WKLUG SDUW\ FORXG VHUYLFHV
PRQLWRULQJ$3,DQGRUWKHGHSOR\PHQWRIPRQLWRULQJDJHQWV7KHDYDLODELOLW\RIPRQLWRULQJ$3,LVDUHTXLUHPHQW
IRUFORXGVHUYLFHSURYLGHUZLOOLQJWRMRLQWKHPDUNHWSODFH,QWHUFORXGDQGFURVVOD\HUPRQLWRULQJDUHRWKHUWZR
FKDOOHQJHVDOUHDG\UHFRJQL]HGLQOLWHUDWXUH)RUZKDWFRQFHUQWKHVHOIHYDOXDWLRQWKHEURNHUKDVWRPRQLWRUV
i) WKHSHUIRUPDQFHRIDGGHGYDOXHVHUYLFHV IXQFWLRQDO WR WKHXVDJHRI WKHEURNHUE\PHDQVRIFXVWRPHUV
DQGSURYLGHUVHJUHJLVWUDWLRQRQERDUGLQJFHUWLILFDWLRQPRQLWRULQJGLVFRYHU\
ii) WKH SHUIRUPDQFH RI WKH PHGLDWHG FORXG VHUYLFHV WKH EURNHU RUFKHVWUDWH ZLWK WKH JRDO RI PD[LPL]LQJ
EURNHUFOLHQWXWLOLW\HJWKHEURNHUGLVWULEXWHVWKHUHTXHVWVIURPDFXVWRPHUDPRQJWZRRUPRUHFORXG
SURYLGHUVWREDODQFHFRVWDQGDYDLODELOLW\
iii) WKHSHUIRUPDQFHRIWKHDJJUHJDWHGVHUYLFHVWKHEURNHURUFKHVWUDWH
x Monitoring of legislation changes5LJKWQRZLQWKHOHJLVODWLRQH[HFXWLRQIUDPHZRUNLIDQHZODZUHJXODWLRQLV
SURGXFHGRU DQH[LVWLQJRQH LVXSGDWHG WKH WH[WRI WKH ODZUHJXODWLRQ LVSURSHUO\FRGHGDQGPRGHOHGE\ OHJDO
HQJLQHHUVDQGWKHQWKHFRPSOLDQFHRIDV\VWHPLVHYDOXDWHGDJDLQVWWKHOHJDOUXOHVVHH/HJDOVRXUFHPRGHOOLQJ
DQG13/DQG2QWRORJ\SKDVHVLQ)LJ7KLVDSSURDFKVKRXOGEHVSOLWLQWZRSKDVHV'HWHFWLRQRIDFKDQJHDQG
DQDO\VLVRIWKHFKDQJH7KHGHWHFWLRQRIWKHFKDQJHLVFDUULHGRQLQWKHPRQLWRULQJSKDVH7KHOHJLVODWLRQFKDQJH
PRQLWRULQJPRGXOHVKRXOGRQO\GHWHFWLIDQHZOHJDOGRFXPHQWLVSURGXFHGDQGVKRXOGDFTXLUHWKHGRFXPHQWLQD
ZHOOIRUPHGIRUPDW$QGDGGLWLRQDOVWHSVKRXOGEHWKHFODVVLILFDWLRQRIWKHGRFXPHQWDVDQHZODZUXOHRUDVDQ
XSGDWHPRGLILFDWLRQRIDQH[LVWLQJRQH7KHUHPDLQLQJRIWKHZRUNLVGHOHJDWHGWRWKHDQDO\]HU
x Monitoring of cloud service changes 7KH PRQLWRU VKRXOG DOVR GHWHFW LI D FORXG VHUYLFH SURYLGHU XSGDWH LWV
VHUYLFHVRUWKHWHUPDQGFRQGLWLRQRIWKHFRQWUDFW7KUHHDSSURDFKHVFDQEHXVHGIRUWKHPRQLWRULQJRIOHJLVODWLRQ
FKDQJHVDQGFORXGVHUYLFHFKDQJHVDSURDFWLYHDSSURDFKZKLFKLVWKHEURNHUUXQDJHQWVWRGLVFRYHUWKHFKDQJHV
DUHDFWLYHDSSURDFKWKDWLVWKHEURNHULVQRWLILHGE\SURYLGHUVRUOHJDOUHJXODWLRQERG\RIWKHFKDQJHRUDPL[HG
DSSURDFK

7DEOH(YHQWVWULJJHULQJFRPSOLDQFHFKHFNLQJURRWFDXVHDFWRUVDQGPRQLWRULQJDFWLYLWLHV7KLVWDEOHGHILQHWKHUHODWLRQDPRQJZKRDQGZKDW
HYHQWDFWLYDWHDFRPSOLDQFHFKHFNLQJDFWLRQDQGWKHUHODWHGPRQLWRULQJDFWLYLW\WRFDWFKWKHHYHQW
5RRW&DXVH$FWRU (YHQW 0RQLWRULQJ$FWLYLW\
*RYHUQPHQW /DZUHJXODWLRQFKDQJHVDQGRUXSGDWHV 0RQLWRULQJRIOHJLVODWLRQFKDQJHV
6HUYLFHSURYLGHU 6HUYLFHXSGDWHGWRDQHZHVWUHOHDVH 0RQLWRULQJRIFORXGVHUYLFHFKDQJHV
6HUYLFHSURYLGHU &KDQJHRIVHUYLFHWHUPVDQGFRQGLWLRQV 0RQLWRULQJRIFORXGVHUYLFHFKDQJHV
6HUYLFHSURYLGHU &KDQJHRIVHUYLFHFRPSRVLWLRQDQGRUUHVRXUFHDOORFDWLRQGXHWRXWLOLW\
PD[LPL]DWLRQ
0RQLWRULQJRIVHUYLFHOHYHOPHWULFV
6HUYLFHSURYLGHU 9LRODWLRQRIVHUYLFHOHYHOWKUHVKROGV6/2 0RQLWRULQJRIVHUYLFHOHYHOPHWULFV
6HUYLFHSURYLGHU /HDYLQJMRLQLQJRI&63VIURPWRWKHVHUYLFHPDUNHWSODFH 0RQLWRULQJRIFORXGVHUYLFHFKDQJHV
5.2. Analysis
7KH$QDO\]HUFRPSRQHQWLVLQFKDUJHRIDQDO\]LQJERWK4R6PHWULFVDQGOHJLVODWLRQUHJXODWLRQFKDQJHV
x Analysis of QoS metricsWRFRPSXWH4R6PHWULFVDQGWRHYDOXDWH6/$VYLRODWLRQV:HDVVXPHD6/$LQFOXGHVD
VHWRI6/2VWKDWPDS4R6FRQVWUDLQWVRQ4R6PHWULFV6/2VYLRODWLRQFDQEHGHWHFWHGZLWKDSDVVLYHDSSURDFK
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RUIRUHFDVWHGDQGWKHUHIRUHDYRLGHGPLWLJDWHGZLWKDQDFWLYHDSSURDFK7KLVLVWKHVWDQGDUGUROHRIWKHDQDO\VHU
DQGPDQ\VROXWLRQVKDVEHHQGLVFXVVHGDQGSURSRVHGLQWKHOLWHUDWXUH
x Analysis of changes in legislation 7KLV LV WKH FRPSOLDQFH FKHFNLQJ SKDVH RSHUDWHG RQ WKH EDVLV RI WKH OHJDO
GRFXPHQWVFROOHFWHGE\WKHPRQLWRUWKHLQIRUPDWLRQFROOHFWHGRQXSGDWHRIDVHUYLFHVWKHLQIRUPDWLRQFROOHFWHG
RQWKHXSGDWHRIWHUPV	FRQGLWLRQVLHWKHVHUYLFHFRQWUDFW7KHFRPSOLDQFHFKHFNLQJLVHYDOXDWHGDJDLQVWWKH
EXVLQHVV SURFHVVHV RSHUDWHGGLUHFWO\ E\ WKH EURNHU WKDW LV WKH DGGHGYDOXHV VHUYLFHV DQG DJDLQVW WKH VHUYLFHV
PHGLDWHGE\WKHEURNHU7KHUHIRUHWRLQWHJUDWHPhase 6RIWKH/HJ([OLIHF\FOHLQWRWKHDXWRQRPLFPDQDJHUWKH
/HJ([VKRXOGSURGXFHWKUHHGLIIHUHQWRXWSXWV
i) D QHZ VHWכ୰ RI 6/2V LPSRVHG E\ WKH QHZ ODZUHJXODWLRQݎ 7KLV VHW LV HPSW\ LI WKH FKDQJHV LQ
OHJLVODWLRQGRQRWLPSDFWWKH4R6OHYHOVWDQGVIRUlowRUupLQFDVHWKH6/2LVDQXSSHUERXQGRUD
ORZHUERXQGRQWKHPHWULFUHVSHFWLYHO\
ii) $QHZEXVLQHVVSURFHVVHVࣝ௥LPSRVHGE\WKHQHZODZUHJXODWLRQ7KLVSURFHVVLVSURGXFHGRQO\LI WKH
H[LVWLQJRQHLVLQFRPSDWLEOHZLWKWKHQHZODZUHJXODWLRQ
iii) $VHWRIVHUYLFHSURYLGHUV ௘ܲ௫௜௧௥ WKDWDUHQRPRUHFRPSOLDQWDQGPXVWEHH[FOXGHGIURPWKHVHOHFWLRQDQG
DVHWRIQHZHQWU\VHUYLFHSURYLGHUV ௡ܲ௘௪௥ 7KHVHWZROLVWVFDQEHHPSW\LIFKDQJHVGRHVQRWLPSDFWWKH
FRPSOLDQFH DQGRU LI QR QHZ SURYLGHUV MRLQ WKH PDUNHW SODFH 7KH VHWܲ௥ ൌ ௡ܲ௘௪௥ ڂ ሼܲ௥ ך ௘ܲ௫௜௧௥ ሽRI
VHUYLFH SURYLGHUV WKDW DUH FRPSOLDQW ZLWK WKH FXUUHQW ODZ DQG UHJXODWLRQV ZLOO EH HODERUDWHG E\ WKH
SODQQHU
5.3. Planning 
7KH3ODQQHUFRPSRQHQWRIWKH0$3(.F\FOHLVLQFKDUJHWRHYDOXDWHDQHZV\VWHPFRQILJXUDWLRQWRUHHVWDEOLVK
OHJDO FRPSOLDQFH DQG 4R6 DVVXUDQFH 7KH VHWV PHQWLRQHG DERYHܵܮ ܱכ௥ࣝ௥  ௘ܲ௫௜௧௥ DQG ௡ܲ௘௪௥ DUH WKH LQSXWV IRU WKH
SODQQLQJSKDVH,IDOOWKHVHWVDUHHPSW\QRDGDSWDWLRQLVQHHGHG,IRQO\WKHVHWRIQHZSURYLGHUVLVQRQHPSW\WKH
UHFRQILJXUDWLRQ FDQ EH SRVWSRQHG ZKHQ ZLOO EH WULJJHUHG DQ DGDSWDWLRQ IRU GHWHFWHG RU IRUHVHHQ YLRODWLRQV
2WKHUZLVHDQHZV\VWHPUHFRQILJXUDWLRQPXVWEHHYDOXDWHG
7KHUHDUHIRXUFDVHVIRUUHFRQILJXUDWLRQDFWLRQV
x ,I6/2VDUHYLRODWHGIRUPHGLDWHGVHUYLFHVDQHZVHOHFWLRQPXVWEHGHWHUPLQHGE\WKHEURNHUWRVDWLVI\FXVWRPHU
UHTXHVWV7KHEURNHUPXVWQRWLI\WKURXJKWKH([HFXWRUWKHVHUYLFHSURYLGHUVWKDWYLRODWHGWKH6/2VDQGVKRXOG
DSSO\DSROLF\WRGHWHUPLQHLIWKHIDXOW\FORXGVHUYLFHVKRXOGEHUHPRYHGIURPWKHOLVWRIFHUWLILHGVHUYLFHV7KH
VHUYLFHSURYLGHUVZLOOWDNHWKHQHFHVVDU\FRUUHFWLYHDFWLRQV
x ,IDQHZVHWRI6/2Vܵܮ ܱכ௥LPSRVHGE\WKHQHZODZUHJXODWLRQLVSURGXFHGDQDGDSWDWLRQRIVHUYLFHFRQILJXUDWLRQ
VKRXOGEHRSHUDWHGWRDVVXUHWKHQHZFRQVWUDLQWVDUHVDWLVILHG
x ,I WKH ODZUHJXODWLRQ LPSRVH D QHZ EXVLQHVV SURFHVV VWUXFWXUHࣝ௥ WKH DJJUHJDWHG VHUYLFH ZLOO EH DGDSWHG
DFFRUGLQJO\
x ,I WKH VHWܲ௥RI VHUYLFH SURYLGHUV FRPSOLDQW ZLWK WKH FXUUHQW ODZ DQG UHJXODWLRQV FKDQJH ERWK PHGLDWHG DQG
DJJUHJDWHGVHUYLFHVZLOOEHUHFRQILJXUHG
7KHUHFRQILJXUDWLRQ LVDOVRRULHQWHG WRRSWLPL]H WKHXWLOLW\RI WKHEURNHUDQGRI WKHFXVWRPHUV ,QRXUSUHYLRXV
ZRUNZHSURSRVHD4R6DZDUHIORZEDVHGUXQWLPHDGDSWDWLRQPRGHOIRUVHUYLFHRULHQWHGV\VWHP7KHDGDSWDWLRQ
PRGHO LVEDVHGRQ OLQHDURSWLPL]DWLRQSUREOHPWKDWFRQVLGHUFRQVWUDLQWV LQWURGXFHE\ ODZVDQGUHJXODWLRQV ,Q WKH
VSHFLILFFRQVWUDLQWVRQ
x WKHVHUYLFHOHYHODJUHHPHQWܵܮ ܱכ௥
x WKHLPSOHPHQWDWLRQRIWKHVHUYLFHWKDWFDQEHVHOHFWHGܲ௥DQG
x WKHVWUXFWXUHRIWKHFRPSRVHGVHUYLFHࣝ௥
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&RQFOXGLQJUHPDUNV
,Q WKLVSDSHUZHSUHVHQWHG WKHSUHOLPLQDU\UHVXOWVSURGXFHG LQWKHFRQWH[WRI WKH LQGXVWULDO UHVHDUFKIUDPHZRUN
PHQWLRQHG LQ KWWSZZZDJLGJRYLWFORXGIRUHXURSH ,Q WKH VSHFLILF ZH SURSRVH DQ LQWHJUDWHG DSSURDFK IRU WKH
VROXWLRQ RI WKH DXWRQRPLF PDQDJHPHQW RI UXQWLPH OHJDOUXOH FRPSOLDQFH RI FORXG VHUYLFHV )LUVW ZH GHILQH D
UHIHUHQFH DUFKLWHFWXUH IRU D VHOIDGDSWDEOH DQG OHJLVODWLRQDZDUH FORXG VHUYLFH EURNHU :H GHILQH DOO WKH EURNHU
FRPSRQHQWVDQGZHGHVFULEHLQGHWDLOWKHIXQFWLRQDOLWLHVRIWKH4XDOLW\$VVXUDQFHDQG2SWLPLVDWLRQPRGXOH
7KHUHIRUHZHSURSRVHDQDXWRQRPLFPDQDJHUZLWKOHJDOFRPSOLDQFHFKHFNLQJFDSDELOLWLHV7KHOHJDOFRPSOLDQFH
DZDUHDXWRQRPLFPDQDJHULVREWDLQHGLQWHJUDWLQJWKHOHJDOFRPSOLDQFHFKHFNLQJOLIHF\FOHZLWKWKH0$3(NFRQWURO
ORRS(VVHQWLDOO\WKHOHJLVODWLRQPDQDJHPHQWSKDVHVLPSOHPHQWHGE\WKH/HJ([IUDPHZRUNDUHLQWHJUDWHGZLWKWKH
PRQLWRULQJDQGDQDO\VLVSKDVHVRIWKH0$3(.F\FOH
7KLVORJLFDOLQWHJUDWLRQOHDGDOVRWRGHVLJQWKHSK\VLFDOLQWHJUDWLRQRIWKH0$3(.FRPSRQHQWVZLWKWKH/HJ([
IUDPHZRUNFRPSRQHQWVDVGHVFULEHGLQ6HFWLRQ7KH/HJ([VROXWLRQLVDFRPSOH[LQWHJUDWHGIUDPHZRUNDYDLODEOH
DV:HE VHUYLFH EXW LW LVPRGXODUL]HG LQ VHSDUDWH RIIOLQH VRIWZDUH FRPSRQHQWV DQG DGGLWLRQDOO\ LW LV SRVVLEOH WR
LQYRNHVSHFLILFPRGXOHVXVLQJ$3,5(67IXO7KLVPRGXODULW\DQGWKHZHEVHUYLFHWHFKQRORJ\DGRSWHGIDFLOLWDWHWKH
LQWHJUDWLRQLQDQDXWRQRPLFPDQDJHUVXFKDV
5HIHUHQFHV
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